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Abstract
Background: To be eﬀective, User eXperience (UX) principles and practices
need to be integrated into development processes and organizations, what we
refer to as UX integration. However, software companies often face various
challenges that hinder a successful UX integration.
Objective: The aim of this thesis is to facilitate and improve the current
state of UX integration in the software industry. To that end, we present an
empirical investigation of current UX integration challenges and success fac-
tors and analyze them in relation to other software quality characteristics, in
particular, usability.
Method: We performed a series of studies, mainly in the Swedish software
industry and applied a variety of methods including interviews, observations,
and workshops. We used Grounded Theory (GT) and thematic analysis to
drive our data gathering and to analyze our data.
Results: We showed that UX integration challenges and success factors are
both technical and organizational, however, they mainly belong to the latter
category. We found that various decisions that are made outside the authority
of UX practitioners have an inevitable impact on enabling or prohibiting UX
integration and that the integration is inﬂuenced by various changes that or-
ganizations undergo over time as well as planned UX initiatives. Our ﬁndings
underline the similarities between UX integration and organizational change,
in general, and Software Process Improvement (SPI) in particular. We also
found that the known unique characteristics of UX (subjective, holistic, dy-
namic, context-dependent, and worthwhile) have implications not only for the
day-to-day work of practitioners but also for UX integration. Based on our
ﬁndings, we propose various UX integration principles and practices to help
software companies in their integration eﬀorts.
Conclusion: We argue that to prevent a lopsided focus on the pragmatic
aspect of UX in the software industry, software practitioners and researchers
should explicitly diﬀerentiate between UX and other software quality charac-
teristics, in particular, usability and address the unique characteristics of UX
in their work. In addition, they should apply the existing body of knowledge
in the two ﬁelds of organizational change and SPI especially to address the
organizational issues concerning UX integration. Although our focus has been
on UX, our ﬁndings also may shed light on integrating other multi-disciplinary
and emerging concepts into the complex context of software organizations.
Keywords
User eXperience, Usability, Quality Characteristics, Software Process Improve-
ment, Organizational change, Empirical Research
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Chapter 1
Introduction
1 Introduction
It is known that delivering many functions is not always enough for the busi-
ness success of interactive software [1, 2]. Often, to deliver value to various
stakeholders, a large number of software quality characteristics need to be
considered in addition to various functions [2, 3]. A variety of such neces-
sary and desired software quality characteristics are deﬁned and categorized
in ISO/IEC 25010 (system and software quality models) [2]. These charac-
teristics include those related to the software system and data (internal and
external quality also known as product quality) as well as the impact the
system has on its stakeholders including the user (quality in use) [2].
ISO/IEC 25010 [2] describes that the quality in use (QiU) of a system
characterizes the impact that the product (system or software product) has on
stakeholders. It is determined by the quality of the software, hardware and
operating environment, and the characteristics of the users, tasks and social
environment. All these factors contribute to the quality in use of the system.
The concept of QiU resembles the concept of User eXperience (UX) in our view.
However, compared to the QiU model, the existing UX models entail a broader
view on various aspects of software use and, in particular, the important role
of the user and her psychological state and needs on the `impact' the software
may have. These models also to a greater extent diﬀerentiate the notions of
satisfaction, pleasure, appeal, and emotional consequences of software use [4].
UX is deﬁned by ISO/IEC 9241 [5] as person's perceptions and responses
resulting from the use and/or anticipated use of a product, system or service. .
This ISO/IEC further emphasizes that user experience is a consequence of
the presentation, functionality, system performance, interactive behavior, and
assistive capabilities of an interactive system, both hardware and software. It is
also a consequence of the user's prior experiences, attitudes, skills, habits, and
personality. Another well-known deﬁnition of UX is the one by Hassenzahl
and Tractinsky [4]: a consequence of a user's internal state (predispositions,
expectations, needs, motivation, mood, etc.), the characteristics of the designed
system (e.g. complexity, purpose, usability, functionality, etc.) and the context
(or the environment) within which the interaction occurs (e.g. organization-
al/social setting, meaningfulness of the activity, voluntariness of use, etc.).
1
2 CHAPTER 1. INTRODUCTION
Both these deﬁnitions share the same essence and emphasize the important
role of the user, her internal state, and both functionality and quality charac-
teristics of a piece of software in forming an experience as a consequence and
impact of use.
Admittedly, the term UX is associated with a wide variety of meanings [6]
which range from traditional usability to beauty, hedonic, aﬀective, or ex-
periential aspects of technology use [4]. Empirical research shows that the
perception of UX is generally diﬀerent in academic and industrial contexts:
whereas the former concentrates on hedonism and emotions, the latter focuses
more on functional and usability issues [7]. Most importantly, the term UX
is used not only as a software quality characteristic but also to refer to the
phenomenon of experience in the context of technology usage [8].
While acknowledging the diﬀerent usages of the term UX, in this thesis,
we use this term to refer to the software quality characteristic that relates
to the impact the software has on its users and the consequences of this im-
pact. Hence, similarly to describing a software with more traditional quality
characteristics, e.g. this software has high performance and security, one may
describe a software as `this software delivers a good UX' which, in other words,
means the consequences of the software use are positive from the perspective
of the users.
The reason why we emphasize using the term UX as a quality characteris-
tics is to make the abstract phenomenon of experience more tangible for the
software development practitioners and enable comparing this concept with
other more known quality characteristics, in particular, with regards to their
industrial practice. However, in contrary to other quality characteristics, in
particular, usability, UX only comes about through the use of (interactive)
software [8]. Therefore, similarly to QiU, UX can never be formed, observed,
or measured without the presence of a user when putting the software to use
in a certain context. In addition, practitioners can manipulate UX mainly by
manipulating functions or a number of other quality characteristics including,
for instance, usability or performance [2, 8, 9]. This manipulation can never
guarantee a certain UX but only increase the likelihood of delivering a good
UX when it is based on, among others, a deep understanding of the end users',
their preferences, goals, values, and the context in which the software is going
to be used [8, 9].
Usability is often seen as a necessary precondition for good UX yet diﬀerent
from it [10,11]. Similarly, in ISO/IEC 25010, usability is categorized as one of
the external quality characteristics that inﬂuence QiU. One of the widely used
deﬁnitions of usability is given by ISO/IEC 9241 [5]: the extent to which a sys-
tem, product or service can be used by speciﬁed users to achieve speciﬁed goals
with eﬀectiveness, eﬃciency, and satisfaction in a speciﬁed context of use.
UX has ﬁve unique characteristics that diﬀerentiate it from usability (and all
quality characteristics for that matter): subjective (heavily relying on human
perception), holistic (including both hedonic and pragmatic aspects of use),
dynamic (changing over time), context-dependent (situated in context) and
worthwhile (encompassing positive and meaningful consequences of use) [8].
Although practitioners cannot guarantee a speciﬁc experience, applying
certain principles and practices can increase the likelihood of delivering a good
UX [8]. We refer to such principles and practices as UX principles and prac-
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tices. Here, by principle we mean a comprehensive and fundamental law,
doctrine, or assumption [12]. Principles provide the basis for many diﬀerent
software practices [13] and are important factors and fundamental concepts
that practitioners need to take into account in their work. UX principles, in
fact, reﬂect the understanding of UX as a phenomenon. Examples are: both
hedonic and pragmatic aspect of software use play an important role in forming
UX, UX is temporal, etc.
We separate principles from practices, activities that practitioners need
to perform in order to satisfy the principles [13]. Practices are performed
throughout the life-cycle of a software system and in diﬀerent steps of the
process (analysis, design, development, evaluation). Examples of UX practices
are: identify users' personal goals and preferences, create prototypes, involve
users in the design process, evaluate the software from both pragmatic and
hedonic perspectives, etc.
Applying UX principles and practices in isolation is not enough and, as
empirical research ﬁndings show, early and continuous attention to them is re-
quired to ensure delivering a good UX through the developed software [1416].
Hence, UX principles and practices need to be integrated into the development
processes and considered early on and throughout projects in order to have
an impact [17,18]. We refer to the timely process of integrating UX principles
and practices into development processes and organizations as UX integration.
Here, by integration, we emphasize making these principles and practitioners
an integral part of the development processes and not merely add-ons. UX
principles and practices should be adjusted to and aligned with already exist-
ing software development principles and practices. Most importantly, it is not
enough to introduce them only in later stages of software development, rather,
organizations need an early and continuous commitment to these principles
and practices for them to have an impact [17,18].
The concept of integration is not exclusive to UX principles and practices
and has been previously argued for in various sub-domains of software devel-
opment and engineering. In the ﬁeld of requirements engineering, for instance,
Nusibeh and Easterbrook [19] highlight the importance of integrating diﬀerent
requirements activities (i.e., eliciting, modeling and analyzing, communicat-
ing, agreeing, and evolving requirements) into a single development process
in order to maximize their impact and enable their eﬀective management. In
Nusibeh and Easterbrook's view, such an integration is, in particular, impor-
tant since in performing requirements activities, practitioners need to apply
various methods and take diﬀerent viewpoints into account.
Similarly, researchers emphasize that practices to support quality require-
ments should be integrated into development processes early and continu-
ously [20,21]. In particular, since functional and quality requirements constrain
each other and are realized through architectural decisions, it is recommended
to treat them together and in a tightly integrated and coherent approach [21].
Studies show that in lack of an integration, software companies may fail to
consider the trade-oﬀs between functionality and quality characteristics; they
may also fail to ﬁnd a right balance among competing software quality charac-
teristics. The companies may also dismiss these characteristics in later phases,
or fail to plan and rely on them to achieve competitive advantages [20, 22].
For instance, Berntsson Svensson et al. [20] found that since requirements on
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these quality characteristics are not taken into consideration during product
planning, they are thus not included as hard requirements (requirements that
must be met) in the projects. They also found that close to 1 out of 5 require-
ments on these quality characteristics are dismissed from the projects at some
stage during development.
In yet another area, researchers in software security have proposed a num-
ber of approaches to integrate security engineering practices into software de-
velopment processes, in particular, agile methodologies like Scrum and XP [23
25]. These proposals build on the common premise that integration is required
in order to ensure that security requirements get due attention. Usability is
another quality characteristic for which researchers have emphasized the im-
portance of integration [2628]. Research shows that to achieve a high usabil-
ity in software, practitioners require to take usability into account from early
stages of projects [26, 27] and address the organizational as well as technical
issues concerning integration [29].
A number of studies have investigated UX integration and reported on
challenges and success factors that can prohibit or enable a successful UX
integration [17,3032]. Like usability integration, UX integration is known to
be a socio-technical endeavor [18, 33] which requires organizational as well as
technical changes, e.g. introducing new roles, modifying development processes
or introducing new tools and methods.
Despite the importance of UX and UX integration, many companies still
face various challenges that prevent them from achieving a sustainable UX
integration [7, 34, 35], an integration successful not only in a short period of
time but also maintained over time. A better understanding of UX integration
challenges and success factors can help systematically addressing them to facil-
itate and improve the current state of UX integration in the software industry.
As we mentioned before, the topic of integration has been previously studied
also for usability and other software quality characteristics. Therefore, we can
gain a better understanding of UX integration by analyzing its challenges and
success factors in relation to those previously reported for usability or other
quality characteristics. Our understanding can also be improved by analyzing
how organizations move from only developing user interfaces to also paying
attention to usability and more recently UX. The insights that can be gained
from such analyses could help the software community to utilize the existing
knowledge on integration in other contexts also in the context of UX inte-
gration. Nevertheless, such analyses of UX integration challenges and success
factors are rare in existing research.
Therefore, we performed this thesis work to address the following research
question:
How can software companies integrate UX principles and practices into their de-
velopment processes and organizations?
This thesis includes a collection of empirical studies reported in six papers.
Paper I contains an explorative interview study through which we identiﬁed
a variety of challenges practitioners face in relation to UX integration. Pa-
per II includes a model of requirements that facilitates addressing a number
of challenges identiﬁed in Paper I, including communication and collaboration
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between UX and non-UX practitioners1. To further investigate the identiﬁed
challenges, we performed a case study in a Swedish company. The results of
this case study are presented in Paper III, Paper IV, and Paper V. Paper III
focuses on the timeline of internal and external events that over the years en-
abled or prohibited UX integration in the case company. Paper IV discusses
various identiﬁed challenges and success factors and their impact on UX in-
tegration in the case company. Paper V reports on a retrospective method
that we proposed and applied in the case company for reﬂecting on UX inte-
gration eﬀorts. Paper VI focuses on the involvement of stakeholders in UX
integration in agile settings.
This introductory chapter provides a background to the papers and de-
scribes the relationships between them.
2 Background
To deliver a system that is consistent and of high quality, practitioners often
need to take not only functions but also a large number of quality charac-
teristics into account in development [2, 36]. Some of the software quality
characteristics are internal or relate to the development process and mainly
concern developers (e.g. traceability) while others are critical for the end users
(e.g. performance, UX, and usability) [2]. We elaborate on the concepts of
usability and UX in the following sections. This thesis targets both Soft-
ware Engineering (SE) and Human-Computer Interaction (HCI) communities,
therefore, it is important to understand how the concept of UX has been de-
ﬁned and standardized in these two ﬁelds and in relation to the main existing
software quality models.
2.1 Software Quality Models and Their Relation to The
Concept of UX
In SE, the concept of Quality in Use (QiU) is the closest to the concept of
UX (for the deﬁnitions of these terms please see Section 1 Introduction). QiU
is a model of quality characteristics that concerns how a product or system
is used by the end users to satisfy their needs to achieve speciﬁc goals. QiU
concerns ﬁve characteristics of software that relate to outcomes of interac-
tion with a system: eﬀectiveness, eﬃciency, satisfaction, freedom from risk,
and context coverage. QiU is similar to UX in that it also emphasizes users'
personal (aka. non-task-related) needs and emotional reactions. This model
includes 'pleasure' (i.e., an emotional consequence of interacting with a piece
of software) as a quality characteristic and deﬁnes it as: degree to which a user
obtains pleasure from fulﬁlling their personal needs . Admittedly, practitioners
need to also take into account the static properties of software and dynamic
properties of the computer system which inevitably inﬂuence the experience of
users. ISO/IEC 25010 groups such properties as Product Quality (PQ) model
which includes functional suitability, performance eﬃciency, compatibility, us-
ability, reliability, security, maintainability, and portability. In our view, the
1We use the terms `UX practitioner' and `non-UX practitioners' to respectively refer to
practitioners who have UX-related roles and responsibilities and those who do not.
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concept of QiU shares the same viewpoint as the concept of UX, however, it
does not to a complete extent include or reﬂect the essence of UX. Therefore,
a more comprehensive understanding of the concept of UX requires studying
UX models and frameworks presented in the ﬁeld of HCI (see Section 2.3).
2.2 Usability
The concepts of usability and UX have their roots in the ﬁeld of Human-
Computer Interaction (HCI), the ﬁeld concerned with the design, evaluation,
and implementation of interactive computing systems for human use and with
the study of major phenomena surrounding them [37]. A great deal of ef-
fort in this ﬁeld traditionally aimed at designing and developing more usable
computer systems. The ﬁeld of SE has also long embraced the concept of us-
ability as one of software quality characteristics. As we mentioned before, in
ISO/IEC 25010, usability is one of the quality characteristics included in the
PQ model.
Usability is known to be an important factor in designing interactive sys-
tems (for the deﬁnition please see Section 1 Introduction). Higher usability
of software systems leads to increased productivity, reduced errors, and less
need for training and support [38]. If the system is not usable enough for the
intended users, it is likely that they do not use the system so often (underuse)
or use the system improperly (misuse) and stick to their current methods for
accomplishing the tasks, that both can bring costs to the organization or ruin
the reputation of the team or company that developed the system [38].
In the above deﬁnition, `user satisfaction' refers to freedom from discomfort
and positive attitudes towards the use of the product. Usability has been
traditionally associated with ease of use which according to ISO/IEC 9241 [5]
is a `misconception'. Although this ISO/IEC diﬀerentiates the two concepts of
usability and UX and provides diﬀerent deﬁnitions for them, it still emphasizes
that if usability is interpreted from the perspective of the users' personal goals,
as with UX, it can include perceptual and emotional aspects of use.
In this thesis, however, we use the term usability to refer to its most com-
monly used meaning: the level of eﬀectiveness, eﬃciency, and satisfaction of
users in performing tasks. The term UX, on the contrary, is used to also
cover aspects related to pleasure, users' personal goals, psychological needs,
and emotional reactions as elaborated below. Both UX and usability belong
to the group of software quality characteristics.
2.3 User eXperience (UX)
Current research highlights that the users' overall judgment of software (re-
lated to QiU) is not merely inﬂuenced by usability rather also by how users
perceive satisfaction of their personal needs such as `being stimulated', `gaining
pleasure', or `feeling connected to their loved ones' [9]. Therefore, to improve
our understanding of users' perception of products and services, researchers
have introduced the concept of UX [1,39] (for the deﬁnition please see Section 1
Introduction).
Researchers in business and economy argue that consumers expect and de-
sire `experiences' as well as services and goods [40]. Hence, to be proﬁtable,
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businesses should explicitly design and promote `experiences' [40]. Deliver-
ing a good experience not only improves people's lives but also the viability
of the companies [41]. It, therefore, is one main reason why some products
outsell their competitors, even those competitors that deliver more functions
(e.g. iPhone vs. Blackberry) [42]. Similarly, software companies have to de-
liver a unique experience to users of their software in order to survive in the
competitive market [43].
The software industry has been increasingly recognizing the business value
of UX [41,43]. Companies such as Google and Apple are good examples of how
introducing excellent UX contributes to huge business success, for instance by
attracting consumers and increasing their loyalty [8, 44]. Software companies
are increasingly motivated to improve the UX delivered through their devel-
oped software [43]. Early and continuous focus on UX is also known to be
a success factor for start-ups [45] where UX needs to be taken into account
throughout the life-cycle of software, along with other business concerns [46].
Although experience is unique, it is at the same time emerging from distinct
elements and processes that can be manipulated by designers [8]. Such an
experience is, as emphasized by Hassenzahl, unique to the situation- time
and context: Experience emerges from the integration of action, perception,
motivation, and emotion, however, all being in a dialog with the world at a
particular place and time.
Hassenzahl and Tractinsky [4] categorized existing approaches to modeling
UX into three groups: the experiential, beyond the instrumental, and emotion
and aﬀect. These approaches mainly diﬀer in their view on how various under-
lying elements and processes contribute to forming the end user's experience.
In addition to the above groups, there are models that have an integrated ap-
proach to UX [47]. These diﬀerent groups of approaches are described below:
 The experiential : Models in this approach (e.g. [6, 48]) emphasize the
situatedness and temporality of UX, and most importantly its `holistic
nature'. These models emphasize that experience is not dividable into
elements and is a unique combination of complexly interrelated, insepa-
rable factors, e.g., users' expectations and properties of the product.
 Beyond the task-related aspect of software use (aka. beyond the instru-
mental): Models in this approach (e.g. [1]) emphasize breaking down UX
into a number of underlying elements. They argue that although UX is
not fully predictable, it is to some extent shapeable through the control of
these underlying elements. In this approach, a positive UX is argued to
be facilitated through satisﬁcing2 the end users' non-task-related (aka.
non-instrumental or hedonic) needs, as well as their task-related (aka.
instrumental or pragmatic) needs.
 Emotion, mood, and aﬀect : Models in this approach (e.g. [39, 49]) em-
phasize human emotions and aim to understand the role of aﬀect which
not only is an antecedent to experience, but also a consequence of it.
In this approach, a positive UX is argued to be facilitated through con-
trolling and evoking positive emotions in users. These approaches often
2as opposed to satisfying functional requirements [3]
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concentrate on speciﬁc emotions (such as pleasure, fun, or ﬂow) as design
goals.
 Integrated experience : Models in this approach (e.g. [50, 51]) combine
the two latter approaches, through integrating task-related and non-
task-related aspects of experience, as well as emotional user reactions, to
achieve an integrated user experience perspective. One example is the
work of Thüring and Mahlke's [51] in which UX is divided into three
main components of instrumental (concerning usability and usefulness),
non-instrumental (concerning look and feel) and emotional reactions.
They emphasize that perception of users from the instrumental and non-
instrumental qualities of a piece of software can lead to episodes of sub-
jective feelings (i.e., emotions). These repeatedly occurring episodes at
the end shape the user's emotional experience.
Among these current models of UX, in our view, the model presented by
Hassenzahl [1] is one of the most comprehensive models. Hassenzahl diﬀeren-
tiates the hedonic and pragmatic aspects of UX and also deﬁnes a number of
unique characteristics that separate and clearly diﬀerentiate the two concepts
of UX and usability. In our analysis of UX integration challenges and success
factors, we have used Hassenzahl's model of UX which we describe below.
2.4 Hassenzahl's Model of UX and UX Characteristics
Hassenzahl [1] includes three key elements in his model of UX, namely 'product
feature', 'product character', and 'emotional consequences'. Product charac-
ter is a high-level description and summarizes a product attribute, e.g. novel,
useful, predictable. Product feature is what a designer chooses in terms of
content, presentation style, functionality, and interaction style in order to 're-
alize' the intended product character. In this model, product character itself
is divided into hedonic (non-task-related) and pragmatic (task-related) prod-
uct attributes. Pragmatic product attributes enable users to manipulate the
environment. This is, for instance, achieved through functions and how these
functions are implemented (i.e. their qualities such as usability, performance).
Hedonic product attributes, on the contrary, relate to users' individual psycho-
logical well-being and are divided into three categories of stimulation (relates
to personal development), identiﬁcation (relates to self-expression and iden-
tity), and evocation (relates to memory).
In Hassenzahl's view, a designer may aim to achieve certain product charac-
ters, both hedonic and pragmatic (e.g. the product should be fun and useful),
through picking a number of product features to 'fabricate' those characters
(e.g. bright colors should be used in the GUI design). When a user is con-
fronted with a product in a speciﬁc situation (time and context) she then forms
a judgment of the product features (function, content, interaction, and presen-
tation) that will form a number of emotional consequences (e.g. satisfaction,
pleasure, or appeal) or behavioral consequences (e.g. spending more time with
the product, or recommending it to others).
Hassenzahl's model separates satisfaction, pleasure, and appeal which all
are emotional consequences of use. These emotional consequences are either
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'expectation-based' (i.e. satisfaction) or 'positive well-being based' (i.e. plea-
sure). In Hassenzahl's view, satisfaction is linked to achieving 'speciﬁc be-
havioral goals' while joy or pleasure require no expectations and are achieved
when something 'desirable but unexpected' is encountered. According to Has-
senzahl [1]: if people hold expectations about the outcome of using a particular
product and these expectations are conﬁrmed they will feel satisﬁed. If a prod-
uct is satisfying or pleasurable then it is appealing.
Hassenzahl highlights unique characteristics of UX as being subjective,
holistic, dynamic, context-dependent, and worthwhile. UX is dominated by
subjective aspects of human perception [8, 9]. For instance, one user may
perceive particular software features as simple, novel, and admirable while an-
other may perceive them as complicated and old. UX is holistic which means
delivering a good UX relies on satisfying both to-do and to-be goals [8]. The
holistic nature of UX also means that UX is not totally reducible to its com-
plexly intertwined underlying elements [8]. Hence, practitioners can only to
some extent increase the likelihood of delivering a certain UX through ma-
nipulating its underlying elements [4, 8, 9]. UX is dynamic and emerges and
changes over time [8]. For example, over time, the user may ﬁnd a novel fea-
ture as old, or a complex feature as simple. Hence, in designing and evaluating
UX, practitioners should pay certain attention to diﬀerent episodes of expe-
rience [8]; namely expected experience (before usage), momentary experience
(during usage), remembered experience (shortly after usage) and accumulated
experience (over a longer period of use) [8]. Practitioners need to decide which
episodes are more important than others for the software being developed and
why; for instance, for an e-marketing website the ﬁrst impression is more
important than it is for a work application. This knowledge can then help
practitioners suggest more suitable design solutions. Researchers recommend
taking the whole spectrum of interaction into account when studying the UX
that a piece of software may deliver, in particular when evaluating it [52].
UX research uses the term context-dependent (aka. situated) to empha-
size that any experience is unique, unrepeatable, and situated in its context [9].
Nevertheless, experiences can be categorized because their essence is the same,
i.e. they connect to essential human needs or be-goals [8]. UX is also worth-
while (aka. positive) [8] which emphasizes that UX practices should focus on
value and creating desirable experiences and not merely preventing negative
ones [8]. On the contrary, usability practices have traditionally focused on
removing problems, frustration, and stress (i.e., negative) [8, 9]. However, as
Hassenzahl emphasizes, removal of dissatisfaction does not necessarily lead to
a good UX.
2.5 From User-Centered Design (UCD) to Experience-
Centered Design
As we described before, practitioners are recommended to take into account
and apply certain principles and practices (UX principles and practices ) in
order to increase the likelihood of delivering a good UX through the developed
software [9, 53]. Practices can be seen as `what' activities practitioners shall
perform in their daily work while principles are the `why' (the motivation)
behind these practices. Tools and methods specify in more details `how' these
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practices shall be performed to satisfy the principles [13].
Methods impose structure on practices with the goal of making them sys-
tematic and ultimately more likely to be successful [13]. Examples are sur-
vey, questionnaire, mind mapping, ﬁeld study, cognitive mapping, design stu-
dio [54]. Tools are computer-based programs or analog means that assist
practitioners in performing various practices and are often designed to sup-
port particular methods [13]. Like methods, tools are intended to make the
work of practitioners more systematic [13]. Examples are persona, eye-tracking
programs, visual design and prototyping tools, Attrakdiﬀ (a speciﬁc type of
satisfaction questionnaire), and mind-mapping programs.
To the best of our knowledge, the current UX literature does not oﬀer a
well-compiled list of UX principles, practices, tools, and methods; still, scat-
tered examples of them, can be found in the literature. In summarizing the
studies below, we have used our own understanding and judgment to assign
suitable terminologies (principle, practice, tool, and method) even when the
terms were missing or diﬀerent terms were used in the studies. These studies
often do not deﬁne such terms, or even refer to `what' practitioners should
perform, `why' and `how' without labeling them with terms such as the ones
deﬁned above. Hence, it is not possible to compare and contrast their views to
our understanding and deﬁnition of the above terms. Still, where applicable,
we have commented on the usage of the terms in various studies.
Hassenzahl [8], for instance, suggests that practitioners should start the
design of products by identifying the particular experiences they aim to deliver
through the product. Hassenzahl, however, does not use any label to refer
to his suggestion which in our view is a practice. To clarify this practice,
he exempliﬁes a project in which to satisfy the business need of  bringing
knowledge to the society, the designer has focused on `curiosity' and `sur-
prise' and used a supermarket as the unexpected context in which shoppers
would occasionally hear diﬀerent pieces of fun facts previously recorded on the
devices. Hassenzahl uses his model to clarify the connection of diﬀerent types
of goals and suggests practitioners should then reﬁne the identiﬁed abstract
be-goals (in the example for instance: make the user curious and surprised) to
more concrete do-goals (hide the product in unexpected locations) and product
quality characteristics (the played audio volume shall be low so it resemble a
whisper to increase the curiosity of the users) [53]. He proposes that as tools
to support the above practice (identify the be-goals or particular experiences),
practitioners can apply existing categories of human psychological needs such
as the top-ten needs categorized by Sheldon et al. [55].
As another example, Wright and McCarthy [9], similarly to Hassenzahl,
suggest practitioners to ﬁrst focus on the particular experiences (identify the
be-goals), and then create design solutions to reﬂect these be-goals. They refer
to this process as experience-centered design which, as they highlight, has
its roots in User-Centered Design (UCD) (elaborated below). Wright and
McCarthy seem to have used the terms principle and practice with a similar
meaning as ours. They highlight three main principles for the experience-
centered design process: understanding the end users and the use context,
meaning-making instead of goals, tasks, and human cognition, and enhancing
users' experience and improving their lives.
In order to satisfy the above principles, Wright and McCarthy [9] propose
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applying story and dialog in the process. Persona, scenarios, and pastiche
are the recommended tools that all use a textual narrative to document and
communicate the UX (in form of stories). Wright and McCarthy also suggest
using methods such as experience prototyping [56] and drama and role play [57]
to engage the practitioners more directly with the needs and desires of the users
(through applying both stories and dialog). Other recommended methods
to support experience-centered design process include generic ones such as
interview, observation, focus group, and diary studies [9].
In their study on UX evaluation, Law et al. [31] highlight that practition-
ers should identify relevant UX measures that reﬂect users' perception about
both hedonic and pragmatic aspects of UX. Law et al., however, do not use
any label to refer to their suggestion which in our view is a practice. Hartson
and Pyla [42] suggest applying UX target tables (including UX measures and
metrics) as a tool to support the above practice. Currently, the most eﬃ-
cient and feasible approach to measure perceptions and emotions of users is
to directly gather their opinions and let them express themselves [31]. This is
often performed through methods such as questionnaires or scales and tools to
support them: e.g., AttrakDiﬀ, Self-Assessment Manikin and Aﬀect Gird [50].
However, to gain reliable results, practitioners need to gather responses from
a statistically signiﬁcant number of heterogeneous users [31].
As we saw, often these UX principles and practices have their roots in the
UCD process [58]. UCD (also known as Human-Centered Design) is a design
approach that emphasizes involving the end users in the design process in
order to develop software systems that are more usable and in general provide
better experiences to the end users [58]. UCD is not a substitute for software
development processes, rather complements them with the following principles
(the term that seems to have been used with a similar meaning as ours) [38,59]:
multidisciplinary design team, understanding users and context, active user
participation in the design process, early prototyping, continuous evaluation,
and iterative and holistic design. As depicted in Figure 1, the UCD process
is an iterative design process consisting of ﬁve steps [58]: plan the human-
centered process, understand and specify the context of use, specify the users
and organizational requirements, produce design solutions, and evaluate design
against requirements. In our terminology, these steps are in fact practices (i.e.
`what') that practitioners need to perform to satisfy the principles of UCD.
Similarly, Gulliksen et al. [59] propose a collection of principles for the UCD
process and to introduce these principles, they list various practices related to
each principle as follows. Gulliksen et al. seem to have used the term principle
with a similar meaning as ours while they have used the term activity to refer
to what we call practice.
 User focus : create and maintain a focus on the users' needs instead of a
technical focus. Methods such as contextual inquiries and task analysis
support this principle [42].
 Active user involvement : involve representative users early and continu-
ously throughout the life-cycle of the software.
 Evolutionary systems development : perform an iterative and incremental
development and ensure that the solutions are continuously evaluated
together with the user representatives.
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 Simple design representations : ensure that the proposed design in each
iteration is understandable by users and all other stakeholders. Proto-
types and sketches, for instance, may be used for such a purpose.
 Prototyping : prototype the design ideas (early and continuously).
 Evaluate use in context : steer the development based on usability and
design goals and in collaboration with users, test the design solution
against the usability goals.
 Explicit and conscious design activities : prioritize design practices to
ensure that the GUI does not just `happen' due to coding or modeling.
 A professional attitude : establish a multidisciplinary team who takes care
of analysis, design, and development in a collaborative and professional
manner. Ensure that usability practitioners are part of such a team.
 Usability champion : involve usability practitioners, with enough author-
ity to secure UCD, early and continuously in the life-cycle of the software.
 Holistic design : take the whole use situation into account when design-
ing software (e.g. work/task practices and work/task organization, user
interface and interaction, online help, manuals, user training, health and
safety aspects, etc.).
 Processes customization : customize the UCD process based on the con-
text and needs of each organization as there is no `one-size-ﬁts-all' pro-
cess.
 A user-centered attitude : ensure that all of the stakeholders (both the
team and the customers) are aware of and committed to the importance
of usability and user involvement.
The HCI community has developed and proposed various tools and meth-
ods to support diﬀerent steps in the UCD cycle although with a primary focus
on usability [38, 54, 59]. Maguire [38], for instance, presents a variety of well-
known methods to support the UCD process. Examples are: diary keeping,
task or function mapping, stakeholder analysis, brainstorming, and participa-
tory evaluation.
UCD practices and methods are often associated mainly with usability,
nevertheless, they can also be used (and are recommended to be used) having
the whole UX in focus [60]. Yet, empirical data shows that although an ideal
UCD process should focus on the overall UX, this aspect of UCD is often
ignored in practice [61]. Furthermore, whilst research on UX emphasizes the
hedonic aspect of software use, practitioners who apply UCD still mainly focus
on functional and usability issues (i.e. merely the pragmatic aspect of UX) [7].
Hence, simply applying generic UCD practices without careful attention to and
being committed to addressing diﬀerences between UX and usability does not
necessarily result in delivering a good UX through the software. For instance,
methods such as focus groups or user interviews can be applied in the context
of UX. However, for these methods to be eﬀective in the case of UX, when
applying these methods practitioners should take the main UX characteristics
into account, as we later elaborate in our ﬁndings.
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Plan the user-centered 
design process
Understand and 
specify the context of 
use
Specify the users and 
organizational 
requirements
Evaluate design 
against requirements
Produce design 
solutions
Meets 
requirements?
Figure 1: User-Centered Design (UCD) process
3 Related Work
Empirical studies show that software organizations often deal with various
challenges and success factors in their work with quality characteristics, in
general, and UX and usability, in particular.
For instance, Berntsson Svensson et al. [20] found that if practitioners lack
knowledge and understanding about software quality characteristics, they tend
to undervalue and ignore these characteristics during development. Berntsson
Svensson et al. also found that practitioners are more likely to dismiss those
characteristics that are considered less important. According to their ﬁndings,
usability is one such characteristic that is perceived to be less important, hence
dismissed in projects. Similarly, Karlsson et al. [62] show that quality issues
are often perceived to be less important than functional issues and that practi-
tioners ﬁnd it diﬃcult to deal with dependencies between quality requirements
or between quality and functional requirements.
Research shows that, in general, practitioners ﬁnd it more diﬃcult to per-
form requirements and testing activities for quality characteristics than for
functionality [20, 21, 36]. For instance, they ﬁnd it more diﬃcult to docu-
ment quality requirements in a measurable way or handle their dependencies
to functional requirements [19, 20, 62, 63]. Borg et al. [63] report that lack of
competencies to document and or to test quality characteristics often leads to
ignoring them in projects.
Similar problems have also been discussed in usability literature, for in-
stance, Bak et al. [64] report that developers' minds are set more on the pro-
gramming aspect of the product than its usability and often misunderstand the
term usability evaluation and relate it to functionality. Gulliksen et al. [65]
report that limited awareness in diﬀerent levels of organizations can lead to
down-prioritizing usability. They, therefore, suggest increasing knowledge and
awareness about usability among diﬀerent stakeholders and in various levels of
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organizations, in particular among management, in order to improve usability
integration in organizations. In addition, practitioners ﬁnd it challenging to
document measurable usability requirements [65,66] although failing to include
usability in requirements documents may result in ignoring these requirements
later in testing [28].
Limited access to competencies and unclear responsibilities are also re-
ported as challenges to usability integration. For instance, Rosenbaum et
al. [26] report that lack of usability professionals is one of the main obstacles
organizations face concerning usability. Boivie et al. [67] show that even in
cases when organizations have access to right expertise, usability professionals
are not sure about their responsibilities and are uncertain as to how they shall
contribute to the projects. Chamberlain et al. [68] report that power struggles
arise in organizations as designers within a project defend their discipline in
response to the decisions made by developers and vice versa.
Despite the diﬀerences between UX and usability, only a limited number of
empirical studies have so far analyzed the implications of these diﬀerences on
the day-to-day work of practitioners. One example is the study by Vermeeren
et al. [30] that compares the challenges in evaluating usability and UX. They
argue that some of UX evaluation methods need to be further improved and
developed for better use in the industry. According to Vermeeren et al., there
is still a lack of suitable methods for evaluating UX in earlier development
phases or in the period before actual use (i.e. anticipated use). They also
highlight that current methods are not often practical because they need spe-
cial expertise, are time-consuming, or their data analysis is hard. Similarly,
Isomursu et al. [17] discuss that practitioners face diﬃculties when perform-
ing UX practices (compared to usability practices) because they do not have
access to tools and methods to objectively measure UX.
Through an interview study, Law et al. [31] explored the basic question
of whether UX is measurable. They report that their interviewees expressed
skepticism and ambivalence towards speciﬁc UX measures even if attitudes
were more positive overall. They note that practitioners show opposing views
on whether UX can or should be divided into composing elements, or whether
it needs to be considered or measured as a whole. The participants in the Law
et al.'s study emphasized they need to use a variety of media (e.g., video, TV,
social media) to develop the required prototypes for measuring UX and that
they often even need more than one such prototype to gather enough input for
design. Their practitioners also argued that UX measures are essentially prone
to fading and fabrication or that there is a lack of means to measure the exact
emotion of users at each moment [31]. Law et. al., therefore, divide challenges
concerning the interplay between UX evaluation and software development
into the following categories:
 Theoretical challenges which include: (i) it is diﬃcult (even if possible)
to measure UX in a holistic way and breaking it down into components
seems not to be an ideal solution either, (ii) memorized experiences are
prone to fading and fabrication which inﬂuences the response of the UX
evaluation participants, (iii) UX measures are highly sensitive to timing
and nature of tasks which makes it diﬃcult to design UX evaluations.
 Methodological challenges which include: (i) UX and non-UX practition-
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ers have diﬀerent preferences for qualitative and quantitative data, (ii)
UX evaluation is resource demanding and requires a large number of
heterogeneous users to be involved in the evaluations, (iii) for eliciting
authentic user experiences, there is a need for sophisticated prototypes.
 Practical challenges which include: (i) there is a lack of knowledge in
exploiting feedback on UX for future system development in particular
from qualitative data, (ii) there is a lack of standard UX metrics which
makes redesign decisions prone to personal biases, (iii) it is diﬃcult to
package UX measures for decision makers and speak their language.
The work of Law et al. [31] is duplicated in the context of the Latin Ameri-
can software development industry by Gerea et al. [32] that conclude practical
aspects such as cost and time play an important role in whether or not practi-
tioners measure UX. Other challenges reported by Gerea et al. include limited
access to the end users and lack of knowledge and experience in UX measure-
ment similar to what Vermeeren et al. [30] found.
Lallemand et al. [69] investigated practitioners' understanding about the
concept of UX, including their opinion on a number of UX deﬁnitions. This was
achieved through an international survey study with 758 participants including
practitioners and researchers with both UX and non-UX-related backgrounds.
They provide an overview of how practitioners currently perceive the concept
of UX and its importance in software development. They also highlight the
challenge of the low impact of UX research on industry and stress that various
research ﬁndings about UX (e.g. its relation to usability) are not still well
received in the industry. They, therefore, emphasize to better integrate UX
theories in the industry and educate students on UX research.
Alves et al. [34] investigated how UX evaluation is performed in the indus-
try (i.e., by whom, in what phases of software development, and using what
tools and methods). According to their data, in around 50% of the cases, UX
evaluation is performed without involving the end users, and often evaluators
`assume' what the perception of users will be. Alves et al. [34] also report
that sometimes evaluations are performed by software developers that do not
necessarily have the required competencies. Also, often tools and methods are
selected based on cost rather than suitability for the project. Alves et al. used
a list that includes mainly usability-speciﬁc evaluation tools and methods and
lacks UX-speciﬁc ones (e.g., Attrakdiﬀ questionnaire [70]3). This can intro-
duce a risk to their data because practitioners might have preferred applying a
generic method such as a questionnaire for evaluating UX, without necessarily
acknowledging that such generic methods may purely produce usability-related
data if not used with speciﬁc attention to UX characteristics, and in particular,
the non-task-related aspect of use [71].
Studies also show that the perception of UX is generally diﬀerent in aca-
demic and industrial contexts. Väänänen et al. [7] report that practitioners
still focus more on functionality and usability than UX. Similarly, in Kuusinen
et al's study [35] in a large software organization, ease of use and eﬃciency were
the most often reported sources of good UX. Hence, these studies conclude that
while academia concentrates more on the hedonic aspect, the industry focuses
more on the pragmatic aspect.
3see http://www.allaboutux.org for a list of UX-speciﬁc tools and methods
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As we saw, those studies that explicitly take diﬀerences between UX and
usability into account, mainly focus on how the concept of UX is perceived
in the industry or on evaluation activities and the role of UX measures in
challenges practitioners face. They, therefore, do not suﬃciently discuss other
topics related to UX integration (e.g. communication and collaboration be-
tween UX and non-UX practitioners). In addition, these studies do not often
analyze UX integration challenges and success factors in relation to those pre-
viously reported for usability or other software quality characteristics. They
also often present a snapshot of the integration in organizations and do not
analyze how organizations have moved from only developing user interfaces to
also paying attention to usability and more recently UX. Such analyses can
provide a more comprehensive understanding of UX integration, its related
challenges and success factors and can also help to learn from integration ef-
forts in other contexts.
4 Problem Statement and Main Objectives
Our main research aim was to facilitate and improve the current state of
UX integration in the software industry. This aim was deﬁned in form of
the following research problem: How can software companies integrate UX
principles and practices into their development processes and organizations?
The research problem was then broken down to a number of research questions
as described below.
Addressing the above research problem ﬁrst requires improving the soft-
ware community's understanding of current state of UX integration in software
companies and also gaining a better understanding of challenges and success
factors in UX integration in the industrial context. We, therefore, created the
following research question: What challenges do practitioners face in integrat-
ing UX practices into software development processes and organizations? 4
Considering that UX can be seen as a type of software quality characteris-
tic that shares some traits with usability, we found it important to understand
how UX integration challenges and success factors relate to the ones previ-
ously reported for other quality characteristics, in particular, usability through
deﬁning the question: How do UX integration challenges relate to challenges
in handling software quality characteristics, in particular, usability? 5 We be-
lieved the knowledge that could be gained by addressing the above question
could help the community to learn from, apply, or customize and extend the
existing principles, practices, challenges, and success factors also in the context
of UX integration. These two research questions were addressed in our ﬁrst
study.
The ﬁndings of the ﬁrst study drew our attention to the fact that the
software community has a general lack of understanding regarding the relation
4Slight language improvement is applied here by using `in' instead of `of' which was used
in the original research question in Paper I.
5The term `integration' is added to this research question here and was not part of
the question in Paper I. After publishing our ﬁrst study we acknowledged that the second
phrase better communicates the meaning we had in mind. Slight language improvement is
also applied here by using `in' instead of 'of' which was used in the original research question
in Paper I.
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of UX to other software quality characteristics. Hence, we found it important
to also compare and contrast UX as an emerging software quality characteristic
to other more traditional quality characteristics but also software functionality.
We, therefore, deﬁned another question to explore this matter: What is the
relation between UX and other software quality characteristics, in particular,
usability?
Furthermore, the ﬁndings of the ﬁrst study showed that UX integration
challenges could be of both technical and organizational nature. We, there-
fore, decided to investigate these categories of challenges more in depth through
a case study. The knowledge that we had gained through literature studies
and our observation of the changes in the organizations we collaborated with
motivated us, in this next study, to not merely focus on challenges and success
factors but also the events inside and outside the organization that impacted
the integration. In our view, understanding these events could provide a more
comprehensive and realistic image of the UX integration in its realistic con-
text: ever-changing organizations. The case study, therefore, was designed to
address these research questions: How does UX integration unfold over time
within the context of an organization? And, what are the main intertwining
events that impact UX integration as it unfolds? and How do organizational
and technical issues enable or prohibit integrating UX principles and practices
into software development processes and organizations? And, how does the
nature of UX impact these issues?.
In our case study, we also explored the research question of What can UX
practitioners and researchers learn from software process improvement body
of knowledge? after we realized that our ﬁndings underline the similarities
between UX integration and Software Process Improvement (SPI). This notion
was further investigated in our last study where we took a more theoretical
approach to SPI nature of UX integration.
As Table 1 summarizes, we have addressed the above research questions in
the six papers included in this thesis. Based on these research questions, the
work of this thesis can be positioned in the intersection of the two ﬁelds of
Human-Computer Interaction (HCI) and Software Engineering (SE), and more
speciﬁcally, the intersection of the two areas of UX and Quality requirements
in these two ﬁelds (see Figure 2).
5 Research Design
We started this thesis work with an `explorative' purpose [72]: learning more
about the current state of UX integration in the software industry, in order
to gain new insights and generate ideas and hypotheses for later stages of
our research which we achieved through interviewing practitioners in diﬀerent
companies. At this stage, we did not restrict ourselves to focus on any speciﬁc
areas of challenges rather aimed to gather as much variety of these challenges
as possible. After generating a wide range of challenges, we then planned to
investigate them in more depth to also `describe' and `explain' how and why
they appear in organizations and how they impact UX integration. In addition
to challenges, we also aimed to gather the factors that could enable UX inte-
gration in software companies. The descriptive and exploratory purpose [72]
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Papers
Research Questions I II III IV V VI
RQ1: What challenges do practitioners face in integrating UX
practices into software development processes and organiza-
tions?
X
RQ2: How do UX integration challenges relate to challenges in
handling software quality characteristics, in particular, usabil-
ity?
X
RQ3: What is the relation between UX and other software
quality characteristics, in particular, usability?
X
RQ4: How does UX integration unfold over time within the
context of an organization? And, what are the main intertwin-
ing events that impact UX integration as it unfolds?
X
RQ5: How do organizational and technical issues enable or
prohibit integrating UX principles and practices into software
development processes and organizations? And, how does the
nature of UX impact these issues?
X
RQ6: What can UX practitioners and researchers learn from
software process improvement body of knowledge?
X X
Table 1: The research questions addressed in each paper
Human-Computer Interaction Software Engineering
             
Quality
RequirementsUser eXperience This 
thesis 
focus
Figure 2: The focus of this thesis (main research aim and contributions) in
relation to the two ﬁelds of SE and HCI
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of our research at this stage was achieved through a case study.
Some parts of our research had an `improving' purpose [72] where we aimed
to identify and propose solutions at least to a number of challenges we had
identiﬁed. Part of the challenges, identiﬁed in our ﬁrst interview study, related
to inadequate UX knowledge and awareness among practitioners and that cur-
rent UX models are commonly not practical nor well integrated into existing
Software Engineering (SE) models and concepts. Therefore, in Paper II we
presented a conceptual UX-aware model of requirements for software devel-
opment practitioners. Through Paper I and Paper III and Paper IV we
also identiﬁed that although UX integration is a type of organizational change,
more speciﬁcally, a type of Software Process Improvement (SPI), practitioners
often fail to beneﬁt from the existing body of knowledge in these two ﬁelds.
Therefore, in Paper V and Paper VI, we approached UX integration from
an SPI perspective and showed how practitioners can beneﬁt from existing SPI
principles and practices to enhance UX integration in their organizations.
All of the papers included in this thesis rely on empirical data: data gath-
ered directly from industry. However, Paper I, Paper III, Paper IV, Paper V
have a stronger empirical focus. Paper II and Paper VI, on the other hand,
although being theoretical to some extent, also emerged from the result of
our empirical studies, therefore, in our view, can be also considered empirical.
In addition, all of these studies are qualitative which means they apply data
gathering methods that result in qualitative data (text, descriptions, pictures,
diagrams as opposed to numbers) [72]. These studies also apply data analy-
sis methods that through sorting and creating themes and categories generate
knowledge and insight [73]. Our choice of empirical research is motivated by
the nature of our research problem. In order to be able to help practitioners
enhance the state of UX integration in their companies, a natural step is to
ﬁrst understand how these practitioners perceive the current state of practice
(including both challenges and success factors).
One could argue that quantitative studies could also generate similar in-
sights. Admittedly, such studies are often stronger in identifying causal re-
lationships and prioritizing the ﬁndings (e.g. identifying the most common
challenges or most inﬂuential success factors). Their shortcoming, however,
is that they do not necessarily provide enough explanation and description of
the gathered data (e.g. why a certain challenge is more common). In addi-
tion, quantitative studies require a statistically signiﬁcant amount of data to
be able to draw such causal or prioritization conclusion while at early stages of
our research (2012) we considered it to be a likely threat to our research. We
found it likely not to be able to gather enough amount of data mainly based
on our experience and knowledge of the Swedish software industry that, in our
view, was still young in integrating UX principles and practices.
While our ﬁrst two papers report on the results of our interview studies, the
rest of the papers are based on a case study performed in a Swedish software
development company. Case study is an empirical research methodology that
is used in order to study a phenomenon within its real-life context [73]. This
case study provided rich empirical data on UX integration and its challenges
and success factor.
We used various data gathering methods in our research work, including in-
terview, observation, workshop, questionnaire, and document analysis. Based
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Paper Type of Research Applied Methods
I Empirical research Thematic analysis, Interview
II Empirical research Literature analysis, Interview
III Empirical research Case study, Grounded theory, Interview, Observation,
Document analysis
IV Empirical research Case study, Grounded theory, Interview, Observation,
Document analysis
V Empirical research Case study, Workshop
VI Empirical research Literature analysis, ﬁndings from paper III and IV
Table 2: Type of research and methods applied in the studies included in this
thesis.
on the goals and scope of our studies, we applied these methods to diﬀerent
extents; however, interviews, observations and document analysis were most
used and are, therefore, described below in more details. A mapping between
diﬀerent studies, their type of research, and used methods is summarized in
Table 2.
In our work, we focused on identifying and understanding UX integration
challenges and success factors from practitioners' perspective, hence, found in-
terviews the most suitable method to apply. In our interviews, we engaged in
a dialog with the interviewees about UX and UX integration in their organi-
zations among other things. Surveys [72] could also be used for this purpose,
however, we not only were interested to identify these challenges and success
factors but also to understand why they appear in diﬀerent organizational con-
texts and how they may facilitate or prohibit integration. Such information
could best be gathered in a dialog with practitioners, where researchers could
ask follow up questions to better understand the mentioned challenges and
success factors.
In all of our studies, we conducted semi-structured interviews [72] to collect
more of the interviewees' viewpoints. We prepared a set of initial questions
on the topics we needed to ensure are covered in the interviews. We also
asked follow up or improvised questions during the interviews and based on
the interviewees' responses.
In the case study, we also used observations [74] to gather information
about UX integration in the case company and integration eﬀorts being per-
formed. Observations may provide a deep understanding of the phenomenon
under study, a disadvantage, however, is that they provide a substantial amount
of data that makes the analysis time consuming [74]. We observed various
meetings in order to gather information about the state of UX integration in
the company and the beliefs and attitudes of various groups of practitioners
towards UX integration. These observations helped us gather rich data on the
activities and also the dynamic between UX and non-UX practitioners.
To get a better understanding of UX practices and their impact on projects
in the case company, we also analyzed organizational charts, requirements
documents, UX guidelines, and GUI mockups. This type of data gathering
is called archival data analysis and is an indirect source of information for
researchers [74]. In the case company, archival data was used to triangulate
the data gathered through interviews and observations.
5. RESEARCH DESIGN 21
In our interview studies, we applied thematic analysis to generate patterns
from data as described in Braun and Clarke [75]. To encode and analyze
the interview data, we segmented the interview transcriptions into meaningful
paragraphs or sentences in a way that each of these segments presented one
concept. We then coded these segments [75]. We used Microsoft Excel to
document the coded data where each interview transcript was recorded on a
separate sheet. Segments of this transcript were recorded in separate rows and
diﬀerent codes were assigned to each segment in separated columns, following
that segment. After coding, categories of challenges, i.e. themes, emerged as
we put together similar concepts presented in the coded segments. A mind-
map of challenges and categories was created to better identify and visualize
the relations.
In our case study, we used Grounded Theory (GT) [76] as the overarching
methodology to study the data and to drive the data gathering and analysis
activities. GT is an established and credible methodology in socio-logical dis-
ciplines (e.g. psychology). We simultaneously performed data gathering and
analysis until we achieved theoretical saturation [76]. We also performed con-
stant memoing while coding the data. GT has two main diﬀerent variations,
Glaserian (aka. classic) [77] and Straussian [76] that diﬀer in their steps and
principles (for a comparison please see [78]). We picked Straussian version
and followed Strauss and Corbin's recommendations for performing GT [76]
including the following steps:
 open coding is the step in which the concepts are identiﬁed in the data.
For this purpose, the raw data (e.g., interview transcripts or observation
notes) was broken down into manageable analytical pieces. These pieces
then were openly tagged with codes (i.e., concepts and categories) by
identifying key points represented in the segment.
 axial coding is the process of relating categories to their subcategories.
In this step, the generated codes were related to each other via a combi-
nation of inductive and deductive thinking to form the main categories
(or themes). The main categories however merely describe the data and
need to be further developed into a theory.
 selective coding is when the core category is selected from the main cat-
egories identiﬁed in axial coding. The theory is reﬁned and developed
through linking the identiﬁed categories around the core category.
In this study, we performed several rounds of coding and presented the
result of our grounded theory in form of a mind-map of the identiﬁed themes of
challenges and success factors, and a collection of UX integration principles and
practices. Considering the current lack of theories on UX integration, using
grounded theory approach, therefore, encouraged us to engage with theories
outside UX integration literature. As a further way to evaluate our ﬁndings,
we put them not only in relation to previous empirical ﬁndings on UX and
usability integration but also literature on software process improvement [79]
and organizational change [80].
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6 Overview of The Appended Papers
This section presents a brief summary and the main results from each of the
included papers in form of answers to the research questions.
6.1 Paper I: Integrating User eXperience Practices into
Software Development Processes: Implications of UX
Characteristics
To address RQ1 and RQ2, in our ﬁrst study, we explored current challenges
practitioners face in their UX integration eﬀorts. We designed an interview
study and in semi-structured interviews gathered practitioners' viewpoints re-
garding the current state of UX integration in their organizations. We inter-
viewed 17 practitioners with diﬀerent backgrounds and occupations from eight
software development companies. Their responses were coded and analyzed
with thematic analysis.
In answer to RQ1, What challenges do practitioners face in integrating UX
practices into software development processes and organizations? , we found
8 themes of challenges:
 Theme 1. Lack of consensus on the deﬁnition and construct of UX : we
found that, for instance, practitioners have diﬀerent understandings or
even contradicting views on the concept of UX or that they sometimes
consider UX as only equal to usability or interaction design.
 Theme 2. Lack of consensus on the value of UX : our ﬁndings show that,
for instance, in the development processes, UX is often down-prioritized
to functions as the cost associated to it is not justiﬁed and its value for
the business success of the software is unclear to stakeholders.
 Theme 3. Low industrial impact of UX models, tools and methods : we
found that, as an example, practitioners often gain their UX knowledge
ad-hoc and not necessarily through existing UX research and theories.
They often also use traditional tools and methods such as interviews and
observations in analysis or evaluation of their products without taking
the whole concept of UX into account.
 Theme 4. Focus on the objectively measurable aspects of software : our
ﬁndings, for instance, show that due to diﬃculties in measuring or agree-
ing upon subjective matters (i.e. the hedonic aspect of UX), they are
most often overlooked or down-prioritized in projects compared to func-
tions or objectively measurable quality characteristics.
 Theme 5. Diﬃculties in engineering UX-related requirements : we showed
that, for instance, practitioners ﬁnd it diﬃcult to reach a balance between
business, technical and UX-related requirements, or that they often ﬁnd
it hard to elicit, reﬁne, or communicate UX-related requirements within
projects.
 Theme 6. Focus on evaluating functionality and usability, not UX : our
ﬁndings show that, as an example, often UX evaluation is performed only
6. OVERVIEW OF THE APPENDED PAPERS 23
informally in projects, or that practitioners ﬁnd it diﬃcult to evaluate the
hedonic aspect of UX, in particular, in comparison to testing usability
and functions.
 Theme 7. Lack of consensus on UX-related competencies and responsi-
bilities : we found that, for instance, organizations suﬀer from limited
access to UX-related competencies and low management support to gain
such competencies.
 Theme 8. Communication and collaboration gap between UX and non-UX
practitioners : our ﬁndings show that, for instance, often in organizations
there is a lack of trust and a power-struggle between UX and non-UX
practitioners.
Some of these themes are more fundamental and concern the views, atti-
tudes, and knowledge of stakeholders while some others are more tactical (see
Figure 2 in Paper I). These themes clearly have a multifaceted and complex
set of relations. At a high level, the more fundamental themes can explain the
tactical ones. One example is the connection between limited knowledge of UX
(Theme 1) with the low impact of UX models in the industry (Theme 3) which
in turn can lead to a language gap and communication problems (Theme 8)
within software development organizations.
As we mentioned, the current literature on UX integration challenges of-
ten discusses them in isolation and does not compare and contrast them to
the ﬁndings of previous research on usability or other software quality char-
acteristics. Such an analysis of the challenges can help practitioners better
understand them, put them into perspective and even, when possible, apply
the existing approaches to address previously known challenges to tackle UX
integration challenges as well. Hence, in this paper, we also answer RQ2: How
do UX integration challenges relate to challenges in handling software quality
characteristics, in particular, usability?
We found that there are in fact overlaps between these two groups of chal-
lenges. For instance, the challenges in requirements and testing are two cate-
gories that are common between UX, usability [26,81], and quality character-
istics [82,83]. More importantly, we found that although at a superﬁcial level
challenges in integrating UX and other quality characteristics overlap, they
could be diﬀerentiated at a deeper level through the main characteristics of
UX: subjective, holistic, dynamic, context-dependent and worthwhile.
We identiﬁed that these characteristics have at least 20 implications (i.e.
additional diﬃculties) for the day-to-day work of practitioners, nine of which
are unique to our study. These implications impact various aspects of software
development and concern not only speciﬁc phases such as requirements, design,
and evaluation but also the communication and collaboration between diﬀerent
groups of practitioners. Examples of these implications are: UX practices are
perceived to be more visible in the development process than usability practices ,
compared to the case of usability, more power struggles, and disagreements are
perceived to rise between UX and non-UX practitioners, abstract UX-related
needs (e.g., be-goals or emotional needs) are diﬃcult to reﬁne and translate
into more concrete ones, it is hard to translate abstract UX-related needs to
concrete design solutions, and it is hard to frame UX in evaluations because of
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all the complex underlying dependencies between its elements (see Table 4 in
Paper I for a complete list of these implications).
The ﬁndings of this study, and in particular the presented implications of
the UX characteristics, help us explain why practitioners often perceive UX
integration challenges to be more severe than for other quality characteristics.
These ﬁndings can also be one explanation as to why the software industry has
a lopsided focus of on usability, in particular, and the pragmatic aspect of UX,
in general. Hence, we emphasize that to achieve a successful UX integration,
practitioners need to consider the inherent diﬀerences between UX and other
quality characteristics and explicitly take the ﬁve UX characteristics and their
implications into account in the integration eﬀorts.
6.2 Paper II: A Conceptual UX-aware Model of Require-
ments
Part of the challenges we identiﬁed in answer to RQ1 and RQ2 relate to in-
adequate knowledge and awareness of UX and that current UX models are
commonly not practical nor well integrated into existing Software Engineering
(SE) models and concepts (Theme 3. Low industrial impact of UX models,
tools and methods). This motivated us to propose a conceptual UX-aware
model of requirements for software development practitioners to address such
challenges at least to some extent.
Paper II reports on the study we performed to address RQ3: What is
the relation between UX and other software quality characteristics, in partic-
ular, usability? We followed the technology-transfer-model [84], developed
a UX-aware conceptual model for requirements in close collaboration with
practitioners, and validated it through interviews with 12 practitioners and
researchers. The results of the interviews showed that the model can raise
practitioners' knowledge and awareness of UX in particular in relation to re-
quirement and testing activities and can also facilitate UX-related communi-
cation among stakeholders with diﬀerent backgrounds.
The model (Figure 1 in Paper II) aims to enhance UX knowledge and aware-
ness of both UX and non-UX practitioners from a requirements perspective.
It introduces the concept of UX requirements and puts it in relation to two
other requirement types: objective Quality Requirements (objective QRs) and
Functional Requirements (FRs). We aimed to clearly communicate a number
of diﬀerences between these three categories of requirements to practitioners.
For instance, the model highlights that the role of human perception (there-
fore, subjectivity) and the level of abstraction increases as we move upwards
in the model from functional to objective quality requirements and then UX
requirements.
As this study highlights, it is of critical importance for the software de-
velopment community to understand and acknowledge the diﬀerences between
UX and other quality characteristics (as we discussed before). More speciﬁ-
cally, it is important that practitioners acknowledge the implications of these
diﬀerences for requirements and testing practices as the model communicates.
Otherwise, it is likely that UX as a quality characteristic is not suﬃciently
handled in these two important phases of software development which creates
a risk of under-prioritizing or even ignoring UX in development processes as
6. OVERVIEW OF THE APPENDED PAPERS 25
it has been the case for other quality characteristics [83].
6.3 Paper III: Integrating UX Principles and Practices
into Software Development Organizations: A Case
Study of Inﬂuencing Events
In order to further analyze the UX integration challenges identiﬁed in Paper I,
we designed a case study in a Swedish software development company to inves-
tigate more than two decades of their integration eﬀorts through interviews,
observations, document analysis, and workshops. Another main motivation
behind this case study was that still little is known about the transition that
companies go through from only designing Graphical User Interfaces (GUI) to
also paying attention to usability and more recently UX. Through this study
we aimed to address RQ4: How does UX integration unfold over time within
the context of an organization? And, what are the main intertwining events
that impact UX integration as it unfolds?
UX integration, like other organizational changes, can include a mixture
of planned and emergent initiatives, and is inﬂuenced by various intertwin-
ing events; not only those that reside inside the organization but also those
external to it. Here, by event, we mean any decision, activity, action, or cir-
cumstance that contributes to changes in the organization. We identiﬁed at
least three diﬀerent categories of these events that may inﬂuence UX integra-
tion:
 external and internal: events that reside outside or within the borders
of the organization
 direct and indirect: events that explicitly and directly change UX in-
tegration in the organization or those that inﬂuence UX integration al-
though this is not their main purpose
 planned and emergent: planned (aka. top-down) change initiatives de-
signed to inﬂuence UX integration or those grass-root (aka. bottom-up)
change initiatives performed to inﬂuence UX integration
Examples of these events are: changing the development process from wa-
terfall to agile (internal, indirect), technological advances in the ﬁeld of soft-
ware development (external, indirect), assigning a new head of R&D to im-
prove UX integration in the company (internal, direct, planned), establishing
UX meetings by a number of UX advocates in the company (internal, direct,
emergent).
Despite our ﬁndings on the role of external, emergent and indirect events on
UX integration, the current literature mainly focuses on internal, planned, and
direct events for improving UX integration in organizations (e.g. [65, 85, 86]).
Our study shows that achieving a sustainable UX integration (an integration
not only successful short-term but also maintained over time), requires in-
vestigating and adjusting to the impact of indirect events on integration as
well as directly applying and integrating UX principles and practices. In ad-
dition, a sustainable UX integration requires investigating and reﬂecting on
both emergent and planned changes in the organization. Practitioners also
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need to take into account the role of external as well as internal events in
enabling or prohibiting UX integration. We also show that diﬀerent decisions
that are made outside the authority of UX practitioners have an inevitable
impact on enabling or prohibiting UX integration. In addition, we found that
for a successful integration, practitioners need to explicitly consider and ad-
dress the characteristics of UX, otherwise, the UX integration eﬀorts may have
a lopsided focus on the pragmatic aspect of UX, and consequently, leave the
hedonic aspect unaddressed.
Based on our ﬁndings, we identiﬁed 4 lessons learned and 5 pitfalls compa-
nies should consider to go beyond GUI design and usability to also address UX.
These lessons learned and pitfalls mainly concern the organizational aspects
of UX integration. Here, by organizational aspects we mean those aspects
that concern practitioners and their context of work, the organizations. Or-
ganizational aspects concern how and in what structure and setting various
practitioners work together in an organization in contrast to what speciﬁc
practices they perform, or what tools, methods, and processes they use in
their work, what we call the technical aspects.
The identiﬁed pitfalls cover topics such as knowledge and awareness, at-
titudes, organizational culture, organizational learning, and communication
and collaboration between UX and non-UX practitioners (for a list of these
pitfalls please see Figure 3 in Paper III). To avoid these pitfalls, we proposed
12 practices and one principle that practitioners need to apply in their inte-
gration eﬀorts. Examples of such practices are disseminate the diﬀerences and
similarities between UX, usability, and GUI design in the organization , give
mandate to UX advocates to extend their activities to address the hedonic as-
pect of UX as well, and raise awareness in the organization about the relation
of UX to service design, business strategy, and innovation.
Similarly, the identiﬁed lessons learned underline the importance of the or-
ganizational aspects of integration and concern four topics: inﬂuencing events,
success factors and challenges, resistance to UX integration, and UX integra-
tion as an organizational change. To further support practitioners, we reﬁned
these lessons learned into four UX integration principles and ﬁve UX inte-
gration practices (summarized in Figure 2 in Paper III). Examples of these
principles are: UX integration is a type of organizational change and resis-
tance to UX integration may be shown by both UX and non-UX practitioners .
The practices, for instance, include investigate and reﬂect on events outside
the organization that may indirectly inﬂuence UX integration, and apply ex-
isting guidelines on organizational change to plan, execute, and support UX
integration in the organization.
6.4 Paper IV: Integrating UX Principles and Practices
into Software Development Organizations: A Case
Study of Challenges and Success factors
Paper IV reports on the result of our case study with a focus on challenges
and success factors that over time prohibited or enabled UX integration in the
company. This paper addresses RQ5 (which admittedly extends RQ1): How do
organizational and technical issues enable or prohibit integrating UX principles
and practices into software development processes and organizations? And,
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how does the nature of UX impact these issues?
We found that UX integration challenges and success factors can concern
technical or organizational aspects of integration. The identiﬁed challenges and
success factors belong to three main themes (detailed in Figure 2 in Paper IV):
 Beliefs and attitudes concerning software quality and UX:
This theme concerns practitioners' understandings, views, and attitudes.
Our ﬁndings, for instance, show that the way practitioners perceive the
value of software quality in general and UX in particular, inﬂuences their
attitudes towards UX integration. A more speciﬁc example of a similar
concern is how practitioners perceive the importance of hedonic versus
pragmatic aspect of UX.
 Business alignment of UX integration:
This theme concerns value delivery and the importance of the users'
needs and personal goals in comparison to the customers' needs and
business goals. While the former is the heart of UX practices, the latter
has traditionally been the focus of business development practices. To
achieve a sustainable UX integration, practitioners need to pay attention
to the position of UX in the business strategy and as a competitive edge.
They also need to take into account the role of UX integration initiatives
and UX practices in minimizing time to market and increasing value for
the development organization.
 UX practices and responsibilities:
This theme concerns the often collaborative nature of UX practices and
how the decisions and actions of various stakeholders may directly or
indirectly inﬂuence the delivered UX through the developed software.
One of our important ﬁndings was that power struggles can happen not
only between UX and non-UX practitioners but also among UX practi-
tioners, as bottom-up and top-down UX integration initiatives intersect.
To overcome such a challenge, organizations should, for instance, better
investigate previous emergent changes concerning UX integration and
better align them with planned ones.
This study conﬁrmed the ﬁndings of Paper I yet additionally found richer
data on the organizational aspects of integration such as the role of culture
and business model and strategy on the integration. Our ﬁndings also extend
previous research [65, 87] that points out the culture and its role in UX inte-
gration but does not often provide a detailed view of it. In relation to culture,
we identiﬁed at least four factors that may impact forming a culture for or
against UX integration in organizations: (i) the nature of UX, (ii) the evolu-
tion of UX from GUI design, (iii) the business alignment of UX integration,
and (iv) previous experiences with UX integration.
In addition, this study showed that the identiﬁed challenges and success
factors are dynamic and their role in enabling or prohibiting UX integration
changes over time. In this study, we reﬁned the identiﬁed challenges and
success factors into 12 UX integration practices (Figure 3 in Paper IV) that
practitioners should perform to increase the likelihood of achieving a sustain-
able UX integration in their organizations. These practices include a variety of
activities that mainly concern the organizational aspects of UX integration and
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concern culture building, knowledge and awareness, and change management.
The practices, for instance, include: ensure that all internal stakeholders are
informed about and consulted when introducing UX- related roles and respon-
sibilities, ensure that UX vision is part of business model and strategy, and
explicitly separate UX practices from `UX integration' practices, and allocate
recourses to them.
6.5 Paper V: Cross-Section Evidence-based Timelines for
Software Process Improvement Retrospectives: A Case
Study of User eXperience Integration
In Paper V, we approached UX integration in the case company from an
SPI perspective. The aim of this study was to address RQ6: What can UX
practitioners and researchers learn from software process improvement body of
knowledge?
One of the ﬁndings of our case study was that practitioners in the case
company did not have enough reﬂection on their past usability and UX in-
tegration eﬀorts. Therefore, they had fewer opportunities to learn from their
past experiences to increase their chance of achieving a sustainable UX integra-
tion. Hence, following the recommendations in SPI literature, we performed a
retrospective meeting at the company to reﬂect on their decade of integration
eﬀorts.
We supported the meeting by a pre-generated timeline of the main activities
in the organization in a diﬀerent manner than common project retrospective
meetings in SPI where such preparation is not required. This approach is a
reﬁnement of a similar approach that is used in Agile projects and is shown
to improve the eﬀectiveness of the meeting and decrease memory bias of the
participants [88]. We hypothesized that this method can be useful in the
context of UX integration which showed to be plausible based on the practi-
tioners' views gathered through questionnaires. Our ﬁndings show that this
method could be useful for reﬂecting on, learning from, and coordinating UX
integration activities.
6.6 Paper VI: Stakeholder Involvement: A Success Fac-
tor for Achieving Better6 UX Integration
As with Paper V, this paper focuses on RQ6: What can UX practitioners
and researchers learn from software process improvement body of knowledge? .
Through this study, we highlight that the SPI body of knowledge can also
inspire UX integration research and practice with regards to stakeholder in-
volvement. Here, by stakeholders we mean UX and non-UX practitioners and
management that all play an important role in achieving a sustainable UX
integration.
Research on SPI is more mature than UX integration research and practi-
tioners have access to ample SPI guidelines (collection of principles and prac-
tices). These guidelines, however, need to be customized to better suit UX
integration and, in particular, accommodate the ﬁve unique characteristics of
6Here, by `better' we mean that the state of UX integration shall be improved compared
to its current state in the software industry
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UX. As our previous studies showed, these characteristics have various impli-
cations for day-to-day work of practitioners and also integration. In our view,
simply applying SPI guidelines does not satisfy the particular needs of UX
integration as these guidelines are generic and do not directly address UX or
any other speciﬁc software quality characteristics for that matter [89]. Hence,
this paper aimed to create and propose customization of a number of SPI
recommended practices to support UX integration eﬀorts.
As our ﬁrst step, we investigated how each UX characteristic may impact
the daily work of UX and non-UX practitioners (in requirements, design, or
evaluation phases) and also on stakeholder involvement which is vital for in-
tegration. We used the ﬁndings of our previous studies in order to prepare
a list of such implications. We then created a list of UX integration prac-
tices that practitioners need to perform in order to enhance UX integration
in their organizations. These practices focus on the organizational aspects
of UX integration and, in particular, stakeholder involvement. Examples of
these practices are: promote the beneﬁts of improving the UX delivered through
the products and services among the staﬀ, ensure that management provides
strong leadership and support for UX integration and UX practices , and estab-
lish conﬂict resolution plans for potential conﬂicts between UX and non-UX
staﬀ members.
These practices are inspired by existing guidelines on how to improve the
success of SPI eﬀorts in general [79]. In creating these practices, we have
updated and, when applicable, adjusted the recommended SPI practices to
better suit UX integration. In addition, we have taken into consideration
the implications of the ﬁve UX characteristics for stakeholder involvement to
diﬀerentiate it from stakeholder involvement in SPI.
7 Discussion
The ﬁndings of the thesis shed light on various aspects of UX integration in
general, and its challenges and success factors in particular. First, our ﬁnd-
ings show that UX integration challenges and success factors are diverse and
concern both technical and organizational aspects of integration. However,
the majority of these challenges and success factors concern the latter aspect
which has not so far gained due attention in the software community (answers
to RQ1 in Paper I and RQ5 in Paper IV). Second, these ﬁndings show that the
ﬁve known unique characteristics of UX (subjective, holistic, dynamic, context-
dependent, and worthwhile) have implications not only for the day-to-day work
of practitioners but also for UX integration and its challenges and success fac-
tors. Nevertheless, the current research and industrial practice of integration
often does not explicitly take these characteristics into account which in turn
has contributed to a lopsided focus on the pragmatic aspect of UX (answers to
RQ2 in Paper I and RQ3 in Paper II). Third, the ﬁndings show that, although
not suﬃciently acknowledged in the software community, UX integration is,
in fact, a type of organizational change, and more speciﬁcally a type of Soft-
ware Process Improvement (SPI) (answers to RQ4 in Paper III and RQ6 in
Paper V and Paper VI). The ﬁndings of this thesis are summarized in Fig-
ure 3 in relation to both UX integration challenges (Paper I, Paper III, and
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Paper IV) and success factors (Paper II-Paper VI) and also the organizational
(Paper I-Paper VI) and technical aspects (Paper I, Paper II) of integration.
Based on the above ﬁndings, this thesis proposes various UX integration
principles and practices to support practitioners in their integration eﬀorts,
and especially, to help them operationalize the insights gained from these ﬁnd-
ings. UX principles and practices and UX integration principles and practices
are tightly connected, however, their main diﬀerence lies in their focus and
purpose. While the former focuses on improving the UX delivered through
the developed software, the latter focuses on improving the UX integration in
organizations. The proposed UX integration principles and practices mainly
aim to support practitioners in addressing the organizational issues concern-
ing integration. They also explicitly take the unique characteristics of UX into
account and aim to help companies move beyond usability integration to UX
integration and prevent a lopsided focus on the pragmatic aspect of UX. Some
of the practices we propose are based on previously known SPI practices which
we have customized to better suit the nature of UX and UX integration. The
proposed principles and practices are diverse and cover topics such as stake-
holder involvement, organizational culture, communication and collaboration,
and business model and strategy. Examples of these principles are UX in-
tegration is a type of organizational change and resistance to UX integration
may be shown by both UX and non-UX practitioners. The practices, for in-
stance, include investigate and reﬂect on events outside the organization that
may indirectly inﬂuence UX integration, establish conﬂict resolution plans for
potential conﬂicts between UX and non-UX staﬀ members, promote the ben-
eﬁts of improving the UX delivered through the products and services among
the staﬀ, and ensure that management provides strong leadership and support
for UX integration and UX practices.
This thesis highlights that for software companies to successfully beneﬁt
from the technical advances in the ﬁeld of UX, addressing the organizational
aspects of integration is a must as they, evidently, play an important and in-
evitable role in enabling or prohibiting UX integration in software companies.
Organizational aspects of UX integration concern how and in what structure
and setting UX and non-UX practitioners work together in the context of
an organization in contrast to what speciﬁc practices they perform, or what
tools, methods, and processes they use in their work (i.e. the technical as-
pects). The organizational aspects, for instance, include business alignment of
the integration eﬀorts, organizational culture, communication and collabora-
tion between UX and non-UX practitioners, roles and responsibilities, power
struggles, resources, etc. The thesis, therefore, adds to the current body of
knowledge where the focus, so far, has been mainly on the technical aspects
of UX integration. Examples are a variety of studies that propose diﬀerent
tools and methods to design or evaluate UX (e.g. emocards [90] for gath-
ering users' momentary emotions about the interaction and UX curve [91]).
While the ﬁndings of such studies are invaluable in supporting UX principles
and practices and facilitating the day-to-day work of practitioners in software
companies. However, they cannot be eﬀectively applied and integrated into
software companies without taking the organizational aspects into account.
The thesis, therefore, advocates that in addition to supporting practitioners
with regards to the technical aspects, researchers should also support these
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practitioners in systematically addressing the organizational aspects of inte-
gration; for instance, by developing principles, practices, tools, and methods
suitable for such purpose. The thesis, therefore, takes an initial step in this
regard and proposes the aforementioned principles and practices and a ret-
rospective method that helps practitioners to systematically reﬂect on their
previous integration eﬀorts (Paper V).
In addition, this thesis highlights that to achieve a sustainable and success-
ful UX integration in software companies, practitioners need to diﬀerentiate
between UX and other software quality characteristics, in general, and usabil-
ity in particular. In other words, these practitioners need to explicitly take
into account the ﬁve unique characteristics of UX in their integration eﬀorts
to ensure addressing the hedonic aspect of UX and prevent a lopsided focus
on its pragmatic aspect. Current literature on UX integration often does not
clearly separate UX and usability (e.g. [27, 92]), therefore, does not reﬂect on
the implications of the diﬀerences between these two concepts. UX and usabil-
ity integration share the same essence. Therefore, practitioners can learn from
and to some extent apply the existing usability integration body of knowledge
also in the context of UX integration. However, these practitioners need to ac-
knowledge that the characteristics of UX require a wider understanding of the
end user compared to usability. This thesis shows that these characteristics
have at least 20 implications (i.e. additional diﬃculties) for the day-to-day
work of practitioners, nine of which are unique to this thesis. These character-
istics also have implications for the integration, for instance, they contribute
to power struggles between UX and non-UX practitioners, their communica-
tion and collaboration, and can even have an impact on forming a culture for
or against UX in an organization. Practitioners, therefore, need to take these
characteristics and their implications into account not only in their daily UX
practices but also in their integration eﬀorts. Some of the thesis's proposed UX
integration principles and practices aim to help practitioners to overcome the
lopsided focus on the pragmatic aspect of UX and to move beyond usability
integration to UX integration. These practices and principles highlight that,
among others, practitioners shall raise knowledge and awareness in diﬀerent
levels of the organization concerning: (i) how UX relates to other quality char-
acteristics, especially usability, (ii) why both hedonic and pragmatic aspects
of UX are important, (iii) what the implications of UX characteristics are for
the day-to-day work of practitioners. Gaining such knowledge and awareness
is important considering that the software community has a general lack of
understanding regarding the relation of UX to other software quality charac-
teristics as the ﬁndings of this thesis show. We hope to have been able to
address this issue, at least to some extent, through our UX-aware model of
requirements. The thesis also encourages other researchers to explicitly dif-
ferentiate these two concepts and take their diﬀerences into account in their
studies to provide research contributions that are more adjusted to the nature
of UX and UX integration.
Additionally, the ﬁndings of this thesis underline the similarities between
UX integration and organizational change, in general, and SPI in particular.
This thesis shows that UX integration takes time, changes, and evolves over
time. In addition, like other organizational changes, it can include a mixture of
planned and emergent initiatives and can be inﬂuenced by events not only in-
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side but also outside the organizations. Hence, this thesis extends the current
research that often mainly focuses on planned and internal change initiatives to
improve UX integration in organizations. For instance, the thesis argues that
these organizations need to acknowledge that diﬀerent decisions that are made
outside the authority of UX practitioners can have an inevitable impact on en-
abling or prohibiting UX integration and, therefore, need to be identiﬁed and
reﬂected on as part of the integration eﬀorts. In other words, software com-
panies need to not only control and inﬂuence the integration through planned
and direct initiatives inside their organizations but also adjust them according
to the presence and inﬂuence of emergent initiatives or external factors that
may inevitably inﬂuence the integration. Therefore, this thesis argues that
in their integration eﬀorts, software companies can beneﬁt from the organiza-
tional change and SPI body of knowledge. As an initial step, this thesis has
customized a number of SPI practices to better suit UX integration eﬀorts in
software companies. As we mentioned before, the thesis also encourages the
research community to broaden the horizon of UX integration research to also
include the knowledge from the ﬁelds of organizational change and SPI. This
broader perspective to integration can enable researchers to further support
practitioners in their UX integration eﬀorts by developing suitable tools and
methods that address the real needs of these practitioners, in particular, with
regards to the organizational aspects of integration and the hedonic aspect of
UX.
We hope that the insights that this thesis provides about UX integration
and its challenges and success factors together with the proposed UX integra-
tion principles and practices can facilitate and improve the current state of
UX integration in the software industry. We hope to have been able to extend
not only practitioners' but also researchers' understanding of UX integration,
in particular, in relation to the hedonic aspect of UX, the organizational is-
sues impacting the integration eﬀorts, and the organizational change and SPI
nature of UX integration. We hope that software companies can put this
understanding into action by applying the thesis's proposed UX integration
principles and practices to ensure moving beyond usability integration to UX
integration and to prevent a lopsided focus on the pragmatic aspect of UX in
their organizations. In addition, we hope that this understanding can further
motivate researchers to explicitly diﬀerentiate UX and other quality charac-
teristics (in particular usability) and address its unique characteristics in their
research. We also hope that these researchers are more motivated to expand
the horizon of their research towards other (often more mature) ﬁelds that can
inspire UX integration research.
8 Threats to Validity
Threats to validity are outlined and discussed based on the classiﬁcation by
Runeson and Höst [73].
Construct validity concerns the alignment between what a researcher aims
to measure and what actually is being measured. The selection process of
subjects for interviews or workshops can cause a threat to construct validity
in interview studies. Selection bias is always present when subjects are not
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Figure 3: This image shows how the contributions of the studies reported in the
attached papers relate to (i) challenges and success factors of UX integration,
(ii) technical and organizational aspects of UX integration.
fully randomly sampled. However, in our studies, the subjects were selected
based on their role, experience, and availability so there is little more we
could do to alleviate this threat. In addition, the presence of a researcher may
inﬂuence the behavior and response of the subjects. This threat was alleviated
somewhat by the guarantee of conﬁdentiality of the data but is an inherent
limitation of the research methods used in this thesis.
Internal validity concerns the causal relations between various phenomenon.
In any empirical study, incorrect data is a threat to internal validity. In our
studies, the interviews and workshops were audio recorded to mitigate this
threat. We also analyzed the material in several rounds of independent as well
as joint sessions to gradually reach consensus on the intended meaning of the
respondents. The results of our analysis were also shared with the participants
to validate and conﬁrm the ﬁndings.
External validity concerns the generalizability of the ﬁndings and the ex-
tent to which the ﬁndings can be relevant to other contexts than the studied
context. In our ﬁrst study (Paper I), we sampled a number of diﬀerent orga-
nizations in diﬀerent industrial domains to decrease the eﬀect of this threat.
In addition, the majority of the organizations we studied are Swedish (excep-
tions are G (American), and F (Dutch)), and the culture of Swedish software
industry can have an impact on how the studied organizations perceive and
address UX or other quality characteristics. This distribution, however, is
not suﬃcient to draw any conclusions based on the cultural diﬀerences of
these companies, and in the interpretation of ﬁndings, this matter needs to
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be taken into consideration. The case company, represented in Paper III and
Paper IV, is a medium-sized Swedish software development company, devel-
oping a business-to-business product. We, therefore, expect our ﬁndings to
be valid for companies with similar characteristics. Qualitative studies rarely
attempt to generalize beyond the actual setting and are more concerned with
explaining and understanding the phenomena under study.
Reliability concerns the extent to which the data and analysis are depen-
dent on the speciﬁc researchers. Although the coding process in the studies
reported in Paper I, Paper IV, and Paper V performed by the ﬁrst author, to
improve the reliability of the generated themes, the three authors individually
and independently conducted a pilot coding of these segments using an initial
coding guide as explained above. The outcomes of the pilot coding were dis-
cussed in several sessions with all three authors, and the diﬀerences in coding
were analyzed and resolved. Also, we had carefully designed the interviews be-
fore running them. We also deﬁned the coding process after the interviews and
before analyzing the data. The initial codes were therefore identiﬁed mainly
based on observed interview responses. We also ensured the themes are not
imposed on the data rather emerged from it.
9 Conclusions and Future Work
This thesis aims to facilitate and improve the current state of UX integration in
the software industry. In doing so, the thesis presents new empirical ﬁndings on
UX integration and its challenges and success factors. Based on these ﬁndings,
the thesis then suggests principles and practices that can help practitioners in
their integration eﬀorts. The thesis argues that software practitioners need to
ensure addressing the organizational aspects of integration and acknowledge
that UX integration is a type of organizational change and more speciﬁcally, a
type of software process improvement. In addition, these practitioners need to
diﬀerentiate between UX and other software quality characteristics, in general,
and usability in particular, hence, explicitly take into account the ﬁve unique
characteristics of UX in their integration eﬀorts in order to ensure addressing
not only the pragmatic aspect of UX but also its hedonic aspect.
The studies included in this paper mainly contribute to the organizational
aspects of UX integration, however, with a focus on UX characteristics. Al-
though this was not from the beginning the focus of the thesis, the work
moved in that direction as we gathered more data. The thesis also includes
a UX-aware model of requirements and proposes a retrospective method that
practitioners can apply to reﬂect on their UX integration initiatives. Through
a better understanding of UX integration and its challenges and success fac-
tors, practitioners can systematically plan to overcome these challenges. Re-
searchers can also use this knowledge to deﬁne and perform more industry-
relevant research studies and provide practitioners with recommendations on
how to address these challenges or beneﬁt from the success factors in diﬀerent
organizational contexts. Although our focus has been on UX integration, the
insights that can be gained from our ﬁndings may also shed light on integrating
other multi-disciplinary concepts into the complex nature of organizations.
The work of this thesis can be extended by future research to further val-
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idate our ﬁndings (e.g. the proposed practices) and to also provide empirical
data on aspects that our studies did not cover. As we mentioned, our studies
did not aim to discover the cause and eﬀect relationships between the identi-
ﬁed challenges and success factors and an in-depth study is needed to identify
and report on such relationships. Future research can also study how diﬀerent
organizational cultures or the type of software being developed (e.g., leisure vs
work, business-to-business vs business-to-consumer) may impact the identiﬁed
challenges or success factors in the studied organizations. Understanding this
correlation can help organizations better identify and consider the relevance
of the challenges and success factors to the characteristics of their organiza-
tion and software. Such research not only helps to provide empirical support
for the usefulness and eﬀectiveness of the proposed UX integration principles
and practices but also to reﬁne them to better suit the needs of software de-
velopment companies. Future research can also complement these proposed
practices with a set of suitable tools and methods. Regarding our requirement
model, the future search can also focus on providing even more detailed advice
and examples on how to elicit, document, and break down UX requirements
and reﬁne them to other more concrete requirement types.
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